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Transistor for electro optical apparatus, has active layer which connects 
source and drain areas arranged at differing positions, and gate 
electrode arranged at a position corresponding to step portion 
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NOVELTY - The source area (13) is maintained at height different 
from the drain area (14) so that step portion (12) exists between the 
source and drain areas. An active layer (11) connects the source and 
drain areas. A gate electrode (16) is arranged at the position 
corresponding to the step portion. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
fol lowing: 

(1) active element substrate; 

(2) electro optical apparatus; 

(3) electronic device mounting the electro-optical apparatus; 

(4) formation method of a transistor; and 

(5) manufacturing method of an active element substrate. 

USE - E.g. organic thin film transistor (TFT) for electro optical 
apparatus (claimed) e.g. liquid crystal apparatus, plasma display 
apparatus, electro phoresis display, electro luminescence display 
apparatus utilized in electronic devices (claimed) like mobile 
telephone, digital still camera. Also for use as drive element in 
scanner, X-ray detector. 

ADVANTAGE - An organic thin film transistor with large mobility and 
short gate length is obtained by reducing parasitic capacitance of gate 
electrodes. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross section of the 
transistor. 
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[8SB] y-h**»S*K»»**«*€rv»**»Mh 16 
H U-f >«*H©*£««#/h_ V**«»JK h7>-^ _____ 

x^srit^^t^ewii-r^., — — — 

*Sl2©±«K_Fl'>r>«ttl4*#jSU SMl2£guy 13 
-X««13_ H l"f >«*14fc««-r*«k 5 KfStt/ll 1 
£J£fi£U ©Ml2ge<OSttSllW±^SfcttT^{cy- 
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fldEas«Ki»*-r-sfi[aKE«snfcy- hist. 

T» 

Htflgy- h*«£«JBSttJi£©K Kitty- h*ft8Uf a« 
ME8k!Mfraf<l4tt£*U JWBifflBy-.X«*£, WE 
EttWh^y-yx^fC&UT. 

E«© h7>^X^(C*3^T» 

mEffitt»**w«»»*-€-o±ri6» t LT^tT d <t 
tfay-MSt, WESttJitoiHUc. WEV-Xffi 

tdE»«(c^fi£$n/i«*« i nmm&m n ©v>rna» 
m&m 9] ffi*3S8fcE«©T^^^y^»«ic 

HflES^tt. HMEV-XfittWRtfUIE H l"f 
2gB#<h. &JMIU H3E^gEtt, MEHUEm2g)5« 
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© J¥*^|fi] \Z Mffc $ *IT& & Z. £ £ -T 5 7 * T" f 

m&m 1 0 ] mxm 8 9 cei©7? 7- 

WEy— hm^i. *IEy-X«*Rtf«rB h u-f >® 

t © p B i wEStta amm-r % z. t &&®. 1 1 z> 7 y 
mim. 1 1 ] m^m. 8 ?um#m 9 ke«© h 5 > 

^LTMEy-Xffl^Rt/mrE K u-f >wttn 

*4*at-r* t y ym^a«. 

*WEh5>^fc»«snfc»l ©tit. 

mete 1 ©msicttft-r-sss 2 <Dmmt, 

mess 1 o«atmE*2 ©«st©wucE«bfc«a 

tfrEh7>v f 7.^*«f»*« 1 75^w*Ji7 ©u-rn*Mc 

E*t© h 7 >-yxy Tr&-5 Z\tZ<$m£-TZ>mfzi.ft¥m 

20 s„ 

1 3 ] m&m 1 1 cEiotsut^sii:* 

■cuus m^Tt^K, y^Xv^Tt^; 

mtm^t LT»*a.i 2 1 3 ke«©« 

30 »Jt*Sl*iAfcCt*«»tt4*f«8. 
X, 

y-x®^i h U"f ymmt&m^zmmzitTMf&T 
«»Ey-^««tmE h u-r >®^££i&frr-5?£tt« 

40 5utS«fainh7>yX^©^m 

i»Ey-x««t«iEKK>««t*»aErafitt« 

0. jWEV-X**. StfiMBKK >fH«cW>7S;< <h 

50 • s*itfi£Mxe(c=to^$n^d<!:^i|#gi 
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T. 

Lilt. 

y-hMSJBjfc-rsigt. £JMiU 
MBV-^*«i: FK>I«ttt. »3£fc«kBSWC 

•nBsnx&o. Bfffay- hinstt. «K«K&me§i: 10 

1 8 ] mjftm 1 7 fcffifc© h 7 >i?7>#<DM 

0 «fE&iS<Dte©«»-K: 21 1 

h5>^X^©J£Jifc£8:. 

i 9 ] m&m 1 7 xttrt^jg i 8 me*© h 

WE©H©3gSCB#:#iBx*;M : -J:Dfc, mFffi©M«i: 20 
mE*tt«K©*#H#Jl^x*;i,*-©##«i,>;=. £ 

wiiy- nis»«f5m tev- xmm&mtiL 30 

[0 0 0 1] 

il. m^*»g^©7^7^:7 r i!i^S«£*g*U;£^ 
[0 0 0 2] 
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TWh7>yX^t^. ^-©<fT-*>. 
7>-/X^oyi^5iih7>yX^B. ^Hx 

<tfc^-©-a$£e£&.*-. se)i457^j^—>3>5 

«J D < tfx > -> -V J1/SJ# t? T . 
[0 0 0 3] Sfc, jfi^, «£*©Si«**Blh7>S?X 

I H 7 >y'X^OSf^i^$^T-i&5 (N. C. Gree 
nham and R. H. Friend, Solid State Phys. 49. G. Ho 
rowitz, J. Appl. Phys. 70 (1991) 469, K. Waragai, 
Synth. Met. 55-57 (1993) 4053. L. Torsi, J. Appl. 
Phys. 78 (1995) 1088, G. Horowitz, J. Phys III Fra 
nee (1995) 355, A. R. Brown, Synth. Met. 88 (1997) 
37, G. Horowitz, Adv. Mater. 10 (1998) 365. R. Te 
cklenburg, Adv. Mater. Opt. Electron. 8 (1998) 28 
5. F. Schauer, J. Appl. Phys. 86 (1999) 524. H. Si 
rringhaus, T. Kawase, R. H. Friend, T. Shimoda, Si 
ence 290(2000) 2123, T. Kawase, R. H. Friend, T. S 
himoda, Tech. Dig. Int. Electron Devices Meeting 2 
000, 623, T. Kawase, R. H. Friend, T. Shimoda, Di 
g. Society for Information Display 01, 40, 

— , m^m. 184-c, (200D 1050) . tE*o*iMwth 
7>^j-©BtA/fn -> >j n >nm 

m. Bftnt^rffl ¥fi£i4^i^22B, 2. mm&m&& 
mum, 2002^ (spfign^) mm m4mfcm®>m¥m 
s§o#fl&, 33K) . unra. v y?7> 

©t. y- hs*M<-r-5dtd^pj^'r&-5 < , 

[0 0 0 4] 

«. y- r-gicA#<fe#f-5. -r^t>^. y-hg* 

[0 0 0 5] W«g#«#©;f£»)g£«, 
V^ti»Mr-5>^X^-ett. <&$0*i*^;g®)g?tt»i 
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[0 0 0 6] Sfc, jfifc, IMHMMqa^tCSTtt. 
ft*. hy:/7>K#hA:3>^i' hS!9R7«ljBTa. 

y-mss<t4ut*«?ii-c*«fcJ6. sub**** 

[0 0 0 7] fut. *5S9i©B«tt. h?^?© 

y- hg^M<-r*ci:{cio. mmms.<D^,m. tax 

y- Hity-XKt K K >«*IHJ<J!>«F£« 

5. 20 
[0 0 0 8] 

[i!S£*5¥2fe-t-5fcJ6<Z>#g:] ±EI*lH£Jlfft-r*fc«> 
fc. *»WOh9>S?X^J4. S^KAHHlLTEBSft 

fcirvc. ttey-XMt&MEK WO^tofflfcffi 

m&mmtsnz. z.<Dmssuzi:ti&* ©Mtctoy-h 

flNESStf U MEttEV-XlM 

t, iWE K K >«*£#¥ffiWte»HIL.T;&:*©t>|ff 

[0 0 0 9] Sfc, WBy-XMtllEHK>«« 

[ooio] sfc. m&m&m&mmttm&^oni&ft 

[0 0 11] Cft& h^^X:* LT 
tt. (f) y-h®S<h. y-XfiKatfHKXBlK 50 
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pT^t^O, h 5 >yX ftgf^ o t fell 
& © t -T * C <h &-V # * £ ^ 5 *iJ,&#& 0 . 

(□) cd*£-&ic«. y— h^ffijc^flE^BPin-rsjiiiJc 

«k0SttJi©y-htt«Rto||tffi©f*iSK:«4-r*7 

-f >ffi^tro5tftix*- j ?>-r^t^3?ij^^-i>o 

[0 0 12] #tc. *«w®7i'7--r^* : Fas««. S 

«KSftT«:*c:t*i*«fra. 
[0 0 13] ffflESWtt, WEV— 

!9EJBiai5«±K»ricSft. ji.^WEy-x««a2xr» 

IB K U"f >«*©3 5©«&>W*»j£3ft;fc*2 tt*f £. 
flfi**^fi£Sftfc^2SS«t. S-JUtU 

Sr#Si[<»:-r-5. C1C1T% SB 2 LT«j|#»SI 

At. S-attffi^D-fexicJ:*^*^*. & 
MUtiX. IMttffttK. »SMMtyn-fcxicj;*fcJB 

L^-Ti/^t) o««J: v>. M^Wfctt. ^ax^yn-ttxtc 

B2CDS«T'*^BJ{c»jg^£ 

®^<£#*feae){c«. =&ffl*^yp-ty;ic«tft 

«, 10nm«±lMm^Te«»©S*. SilffiyDtX 
fcj;ft«, 100nmW±10ymJWTS««©S^. MSttfl: 
yp-feXtCtfttf, lnmW±100nm^TSS©jEfll^:g:M 

& jBi&r z c t a* nJtre ab -a „ 
[o o 1 4] ±m7i7^-<^m^mm\z$>-Dxi l t. 

•f >ffl«t©w»caaEettJi*«fi:«-r*. (p> 
»riESftfciwaBy-h«a±fc, y-Ma»ui*^LT 

[0 0 15] *58WO«Sl3tt*«E«tt. «Sc© h 
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m i <Dmm t mtm 2 ©«® t omiciw ufc*sot# 

[0 0 16] *»W©«^«tS§tt, &3R«£LT 

±B©«j(Ott¥SllS«*/rv>* 10 

[0 0 17] *%B^CDh^>^x5'©^^j4tt. y- 

gi, WIBy-XlBttiSftEKU-fXBWtSSStt-r* 
iSttI**)«t4Iii. y- h«S£Jfcfi£T£X;g 
<h. SrJMiU WEy— Xffiigi FK >®^ttt, © 
ttKJiDSVXzJBinsnTtt!). 8ftfBy-X®«, &tf 
WEFl'-f >**©^&<,»:<b— *««KK:±0 

d© H^>:xX^CD®f£ 
USfttK: J:ft«. SHICcfc DSWcMHIStt&y— X«* 

-fex&©x-<g:3x Mfct>!£giT£*. 

[0 0 18] *^HJ©h^>->*x^©SiJ«)^^fe«, 

it. *j*«u Htfffiy-x®«t fu-t 

tfMIB F U~T >ffiJH<©'>&< t S2rttfi£MX 

^©ftssicinn ©sitcj;os^{cgip B i$nfcy 30 

-So 

[0 0 19] *^Bj©h^>->*X^(DSiJW^B£^ffitt, 

ls:^j'«tos^(c(i8P^$nT^o. tfrffi^- h«st4, 

-f >®W.3©1?£§S#/h£ U h 7>yX^^#i, £ £ 
-S. ft. ©MtC$lE£i©&S£©tt.5«^l;:&oT»4. 12 50 
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tzt. %m i gm&&£. c\z <<uz> 
[0020] «, y-xffi«, kh>««. Rtfy- 

ttJBTSZl&ftrvS*. §2igXg<i:LT(4, 

[0 0 2 1] £fc*^©7?5V:7*iif^S1£©§Ji£;£ 
y*^»«€r^!il-r^^telC*5^T. JtfB© h 5>yX 

mmmmzfSiifxotm-r^ctiz^o, mmtf-hm 

[0 0 2 2] 

[0023] cmi<D^mm) 

moo iiii *«wo»i©sa6«oh5>5?^^ 

mi<Dmmmiz^xit. a^^m 

Si7±i:, 3j«U-f3 KtctOlfiWii 8*»j«U-t-© 
{8!lggB#£©MSBl 2 tLT^. ^©©M«^-CDSS^ 

,S$mm~100nm, ^gl20g«TT*tl«*^BJ© 
B«)$-»fig-r^tcS»^^o ©Ml 2CDTSP©»«1 7 
±{CttV-Xffi«l 3d^eESn, ©Hi 2®±g|5tC(4 
HH>I*14«^ni^^ 12*I5J: 

ptc0^$nfc«ttgi naf), y-x«^i 3£K 

tl*i^57Ml/>AWft7i> (F8T 
2) IC^O^^n. *©ff*J4«HalO0niT**. ffi 
14« 1 1 ±lCt4iS^#^«6^Tfe^#U t*zi;P7x 
y— )V (PVP) (CJ:OJ¥Sl00niD(?Dy-h«eig:)Kl 5 
^M$nt*t), ^©y-h*fei»M±T'feoTg:ai 
2 {C*ffS-r-5SH(Ct4y- h^ffi 1 6 jWBttWKEBS 

nxiso. ©mi 2{cj;oy-h^^^n-s>. 
[0024] **icj:n«. sm i 2 hst^ 
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[0025] m 2 «. *%w<nm i ©uss 

Kj&*&fc*»fltl 8*JP*-«t*3l00nmT-^fi£-r-5o 3fc 
(C. »*ttT?»5ilIll 8O*BS**^5X7l:i0 
Mil, MttttK:acKS«« (0 2(a)) o *L 

8©J¥#.£|pI^©iiJ3©©Ml 2 5-^T^o SNKtttt 
»©»Btl 8©£ffltt«*fl:UT^*j8i». 10 
®«Kl«aibfc*«tt«»o»B|i 8©flJi8tt. »8M£ 

[0 0 2 6] Jfcfc, /sy H*»6«««»*«:ttia-B:. V 

K2 2«, 0iJA«. 05 (a) &tf05 (b) K^fF*? 
gB«fi££*-r-l>. S?xy h^y K 2 2 tt, 

«HB*f3 2 t**-r*. /X;i/7"l/-h2 9ttgl!j1S3 

1 tfc«aW3 2KJ:t>T*«C©'f >i^^3 20 

3 iiBtTiO 3 4 t««»ri6StlStt»©*tt«»tt*&*3 
3t«0 3 4tl»3 8£^LT5^»CSiILT^ 

[0 0 2 7] «gj«3 l©jt0ffc«*«»»«ie?L3 6 

[0 0 2 8] / XfrZf U- b 2 9 fctt. ttft&ttS 3 3 
a>5*M**mM£5>xv hmzm.&T2>fzeb<nyX)l2 30 
7a*RttSftTV>*. «»«3 l©-f 

^3 3%tef8.-r2>me>mmz\t, »Mit»i3 3i:*t 

O-f >^*«»»JP£E#3 9tt. 05 (b) lC^Tck5 
K. E«IH L 4 lMtflCCinSJfcJST*— *#©»B4 2 
aS.tX4 2 bS-^TT-So EE«Slf?4 ltt«S4 2 aRtf 

4 2 b^wamtCioT^EPCT^T^fiiJ^ffi-r-SJ: 
•5K«**»U CttCJ:Q»R*MStifc3 30D^tt*iJi 

*«ttiBD 3 4*>&aBS3 8*loTltttf»i3 3 40 

An. 

[0 0 2 9] Jfclc, ffiif4lA.oli^it5 

t. kje«^4 i tni&«3 i \tmz7tv>&vi^m 

««W»i3 3 0rtflUc&£tt4*#m<®EEft£<±j* 

u /x*;u2 7^6«KtmM«<ifiMr8 t^oT«tii-r 
[0030] h9>^^t*«ca«»ic»j«r«ic 

5 h 5 «l:ft«6ttlBS*«tfJ:^. HCT*. 50 
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©©MS&frl 2fctt»*tttft»-aT^-6©T, V-XM 
«13tHH >«* 1 4 te*Mli;r#gf£T#.5 (0 2 
(b)) . 

[0 0 3 1] ifctC ffittS 1 1 S#j£-r*. ffiftJI 1 1 
tLTtt, 7Ml/>/Hft7x> (F8T2) . # 
'J 7x~ U>f- U-> (PPV) 

[0 0 3 2] Jfcfc, Sttil l±t#U->51f>*»$ 
100nmSSm*LfltJBKLTy-h«6«Kl 5£ffi*fi)cU;/i 
ft, B5tE«UMyF*6. ^waa^***. © 

MSBl 2C|4l?TI±ffi3tty— h*gejBj£T«. £© 

a. *tt«mo*s^*i8iA. xts©MgBi 2©*® 

Itti:iD«|jllt*ot^T*4 (0 2(c)) . m, ^ 
«flP«**««S'r'Sfc«>K:f4, tiife©M©£a@##3u 

[0033] **tfi«©«ifi*ffiicin«, y-h**» 

ft, Sil 2©T«KV-X«*1 3 4MLSM1 2 
©±gBI£ K U-f 1 4 SJBriST* C ir^oj^t^: 

-So 

[0 0 3 4] (Xfllfl) #*«fi«K:*5^Ttt. ©Ml 2 
©T«Ky— Xtttt 1 3 £rJgJ(£L©M 1 2 ©±gBtC K 1/ 

©£*K -r^te-^. ©Mi 2©_h«K:v— xfiswi 3£ 

BfcV&m 1 2 ©TSBt' H U-f >«* 1 4 
[0 0 3 5] V-XtHft. 

xsffli^^*5?ss, y— x®«. Fi^ommz 
ov^Tt^tf, jgfflyD-fexs-ffli/i-rtfc^j^.^, x/t 

[0036] (.w,2(ommm) 

mm 0 3«, *%Bj©^2©*iig«si©h7>v j x^ 

©f$rffifliiS£7ST0T'&.5. I2 0*««fc. 

ic^^few-cfe-s. ->U3>«s^6i&^y-h^i 

6tC«. K$100nmg^©©Ml 2*ife^>„ ©Ml 2$: 
S5«fc5(;:. ^^100nmig«©y-h^Kl 5dtjgfi£ 
3nt^5. ^©^-h«6i^l 5-kt£, ©Ml 2©T 
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mz.v-xmmi 3&j&i&-2ti. an 1 2 ©_tg&tc h u 

«« 1 3 i K l/^ >«* 1 4 CftiRt 4 J: 5 1:. ffittH 
1 1 «t||!f!S#T*57Ml/>/M f^7i> (F 
8T2) JC<fcDJfcfi££n. •€-©J9*-ttSt*3l00nmT:$> 

[0 0 3 7] *#|jSK:«J;n«, ©Si 2*ty-hSt^: 

3ctit «^»*ntf, Fii;»fp»tts»*fc«>oB 10 
[0038] (fiis^s) h 4 «. xmnom 2 (vnm 

13tFK >«« 1 4 a*ttJ*KlS»C 

DaiSl 2S»J*-T* (04(a)) . *®*t, TE0S& 
£©PECVD&£l£j;l3, y-bii&^BI^fiSJI-r-So TEOS 
©PECVDtt**ttJSftg|xaa:0-r. 1 2 
J*R»t>**DS&hSft^. j&Jg^XA* 20 

©S*ttJ««liek: i 0 . v-x«* i3tHK>« 
814 £JgJj£-r-5. ©S 1 2 (C J; 0 . V— X«* 13i 
FI^>««1 4ttW*fc#irrtr<5 (04(b)) . £ 
Sttfl l$7MI/>Wf*7i> (F8 
T2) . *U7iZL'>l:-l/> (PPV) iHo&W 

m*m&-zmifrrz (04(c)) . i^stLtn 

Xtr>n-hffi. -f>^S^xy hfcfcfci:* 

[0039] #*K«©«isigK:«t:ntf. y-hs«j 
a. mm 1 2©T«trv— x««i 3 ^m^vmmno) 

±mz F K >®8 1 4 3 d (k^tetft*. 

[0040] (x&ey) **ss^jt'*jviT«, mm 1 2 
©t»kv— 1 3 ^m^mm 1 2 ©±gBIC f u 

oS», -r&to*, s&i 2©±«icy-x««i 3* 
Ml&Lmmi 2®T«KFU-f >S81 4 

[0 0 4 1] (^3©Hig^J) 16H #fgBJ§lCj;£7 
*T--r:/* ; FI£«S*-r. **JSW©7^T--f 40 
filcfiiiTtt, #?;*e®£tt±£ttK<z>Ky F®®*< 
^FU^XtflcE^nxfeO. *Fy MWftfc'Ky 
-e-O F y h*@«(c F 9 >V721fi 
8»SftT^4. fth^^X^lCtt, »1©**0!|-C 

-bmmizitM&m&zrti^ti&ifcztiz,. m, f^> 

? <h L Tfilfl 2 WHia0iJXfe« L7b h 7>yX5'S 
[0 0 4 2] (£4®£ffi0y) 0711 3 « 7 * 50 
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^^kt. *au «s. sts, fits 

^«73, inx^HitS, »r^7*Kil 
T, J?I#£ttTlA£ (T. Shimoda, M. Kimura, et al., 

Proc. Asia Display 98, 217, M. Kimura, et al., IE 
EE Trans. Electron. Devices 46 (1999), 2282. T. Sh 
imoda, M. Kimura, et al., Dig. SID 99, 372. M. Kim 
ura, et al., Proc. Euro Display 99 Late-News Paper 
s, 71. M. Kimura, et al., Proc. IDW 99, 171. S. W. 
-B. Tam, M. Kimura, et al., Proc. IDW 99, 175. M. 
Kimura, et al., J. SID 8, 93 (2000). M. Kimura, et 
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H8(a)tt, SB3fc#U V-^XTV-T^-eo^gBJc 

fCfet^T. SS#«ISttll 2 0 011 ttft©»fls#* > 1 

2 0 2CDf3rt\ SISP 1 2 0 4, i£f£P 1 2 0 6 <h<hfc 

^7t#U v-^-rX^K 1 0 05r<lxT^.S.„ 0 
8(b)«. M* l JV-T^X7"K^077-f >y 

j )i<A&myt-rz><DizML, f-f^7fM^5i 

3 0 0H &^#<£>?t«!£ C C D (Charge Coupled Dev 
ice) &<h*©««y^tc£07fc«^&LT»|&«^££ 

t-< ^^;UX^;l/*^7 1 3 0 OlC^tt-S^r- 
X 1 3 0 2 (DWSKte. »«'j7-f-fX7"H10 

^ommzfs.-oxay). *3t#yv— ^-fx^n" 1 o 
7c, y-x 130 2v>mmm (m\z&\,*T\tmwm) \z 

«. 7t^l/>X* J ?'CCD^<!:^^f§7t3.z:-y F 1 3 

immnffimi&mw] 

[01] *&w<Dmi<Dmm&iv)b9>i?7i/o)mmm 

ig^*-T0. 

[02] *&w<Dmiv>^m&ie>h : 7>i;7?<Dmmj: 
asr*-T0. 

[03] *&wv>m2(DmM&ie>h9>i'7?<Dmffim 

[0 4] ^m<DfB2(D^mm<Dh9>^79<Dm^i: 

a?r*-r0. 

[05] *fgB^ICffll/^^\-y K^^-rs. 
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